Vulvodynia, or chronic vulvar pain, is a common but poorly understood condition. Although its etiology is not well understood, it appears to be multifactorial. As such, treatment options are targeted to reduce singular symptoms in a piecemeal fashion. A number of randomized, controlled trials have been conducted and at least one paper on combination therapy has been published; however, further systematic research is needed in order to more fully inform clinical practice. †
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activities, such as tampon insertion) or it may be unprovoked (i.e., the pain occurs in the absence of an external trigger). Some women experience both provoked and unprovoked pain. Although provoked pain can occur in both sexual and nonsexual situations, painful intercourse (referred to as dyspareunia) is the most common symptom reported by women with LPV [6] . In a crosssectional national survey, Laumann et al. found that 21% of young women (aged 18-29 years) reported experiencing painful intercourse during the past 12 months [7] . However, the prevalence estimates of dyspareunia have been found to vary according to the measures used, the minimum timeframe specified for the pain and whether sexual distress is assessed [8, 9] .
In addition, the cross-sectional nature of preva lence research does not allow for incidence and remission rates to be calculated [10] . Based on self-reported symptoms at follow-up, however, 1.8-5% of women may develop vulvodynia annually [10, 11] . A number of women also experience symptom remission or recurrence, with one study finding that 11% of women presenting with vulvodynia reported being pain-free at 2-year follow-up [10] . Thus, the course of vulvodynia may fluctuate over time and heal spontaneously, although rigorous longitudinal studies are needed.
The most common subtype of vulvodynia is LPV, which has an estimated lifetime prevalence of 12% among premenopausal women [1] . LPV is often qualified according to the onset of the pain (primary/lifelong vs secondary/acquired). Women with primary LPV experience pain beginning with their first attempt at vaginal penetration; others have a period of pain-free vaginal penetration before the pain develops (secondary LPV).
Pathophysiology
The etiology of vulvodynia remains unclear, although it is believed to result from a m ultifactorial process [12] . A current problem is the Vulvodynia (chronic vulvar pain) affects 16% of women in the general population over a lifetime [1] . In many cases, the pain is mislabeled or undiagnosed, even following multiple physician visits [2] . Women are often told that no physical cause can be found for their pain, implying that their pain is the result of psychological problems or does not exist at all [3] . Not surprisingly, women with vulvodynia report decreased overall wellbeing and low quality of life [4] .
Despite its high prevalence and negative ramifications, vulvodynia is still far from understood. Much remains unknown regarding the factors involved in the etiology and maintenance of this condition. In addition, the treatment literature presents numerous options that target singular symptoms, but it includes few methodologically sound investigations and even fewer controlled trials. Over the past 10 years, however, there has been an exponential increase in research examining vulvodynia, particularly localized provoked vulvodynia (LPV). Furthermore, the nomenclature and classification criteria of vulvodynia and its subtypes have evolved, and will continue to evolve over time given new knowledge.
Definitions & prevalence of vulvodynia
Vulvodynia, as defined by the International Society for the Study of Vulvovaginal Disease (ISSVD), refers to medically unexplained vulvar discomfort and pain [5] . The ISSVD classifies vulvodynia into two subtypes based on pain location. Generalized vulvodynia (GVD) is defined as pain affecting the entire vulvar region and occurs in 6-7% of women in the general population [1] . Pain that is restricted to a portion of the vulva is referred to as localized vulvodynia; for example, the pain may be restricted to areas such as the vestibule, clitoris (termed clitorodynia) or a portion of the vulva (termed hemivulvodynia).
Whether generalized or localized, the pain may occur in response to provocation (e.g., pressure to the affected area via sexual and/or nonsexual lack of a distinct conceptual model for this condition. Most clinicians believe that the presence of vulvar pain is attributable to an underlying inflammatory process or a dysregulation of the peripheral nervous system and the CNS; this model is termed the 'neuropathic pain hypothesis' [13] . However, not all studies find evidence of inflammatory mediators and the cause of hyperinnervation is not known.
Alternatively, others believe that the presence of pain in the vulva is the result of a preexisting psychosexual dysfunction and, thus, is psychosomatic in nature [14] . Although a lack of longitudinal studies prevents conclusions regarding cause and effect, the general consensus in the field is that the pain is triggered by a physical occurrence and, as time progresses and the pain continues, a vicious cycle develops. This cycle often includes physical (e.g., heightened pelvic floor muscle tension) and psychosocial (e.g., pain hypervigilance, anxiety and reduced sexual function) consequences, all of which serve to heighten pain intensity.
Very few studies have systematically investigated the etiology of GVD; however, LPV has been the subject of several etiological investigations. Many factors have been proposed, including infectious, inflammatory, embryological, genetic, hormonal and mechanical etiologies [15] . Changes in these systems can lead to pathophysiological changes in three interdependent systems: nervous system pain regulatory pathways, pelvic floor muscles, and the patient's psychosocial and sexual function [16] .
Nervous system pain regulatory pathways
Recurrent vaginal candidiasis has been suggested to be a precursor to LPV [1, 17] . A total of 5-8% of all fertile women suffer from repetitive episodes of vulvovaginal candidiasis [18] . One study has speculated that LPV may result from regionally elevated proinflammatory cytokine levels produced by vulvar vestibule-specific fibroblasts in women with candidiasis [19] .
Several histopathological studies have reported signs of chronic vulval inflammation, specifically inflammation predominantly characterized by T lymphocytes, plasma cells and mast cells [20] . Recently, mast cells have been recognized for their modulating effect on the immune system and their contribution to LPV [21] . Mast cells are normally present in all tissues where they modulate the immune system. When inflammation occurs, they release granules containing angiogenic, proinflammatory and neutrophic factors, such as the enzyme heparanase [22] . Bornstein et al. found that heparanase is capable of degrading the vestibular stroma and epithelial basement membrane, thus permitting stromal proliferation and intraepithelial extension of nerve fibers (i.e., hyperinnervation) [21] .
Hyperinnervation has been thought to cause the vestibular hyperesthesia distinctive of LPV. Several studies have documented increased intraepithelial innervation in skin biopsies obtained from women with LPV from vestibulec t omy or by punch biopsies, and an increase in the n umber of C-afferent nociceptors on special histo pathological staining (S-100) has also been d emonstrated [21, [23] [24] [25] .
The role of inflammation in vulvodynia has also been supported by the findings of a genetic contribution caused by an increase in proinflammatory genetic variants of IL1RA and MC1R genes in women with LPV compared with healthy controls [26] [27] [28] .
In support of central involvement in vulvar pain, Pukall et al. have found evidence of altered central sensory processing in response to painful vestibular stimulation in women with LPV compared with nonaffected women [30] .
These results indicate an augmentation of sensory processing in the brain, consistent with a recently published study by Schweinhardt et al., demonstrating that women with LPV have significantly more gray-matter density in pain modulatory and stress-related areas in the brain compared with nonaffected women. These findings indicate that morphological alterations in supraspinal pain modulatory circuitry occur in LPV, which may contribute to its symptoms [31] .
Pelvic floor muscles
Studies have suggested that hypertonicity of the pelvic floor musculature may play a role in the maintenance of LPV [32, 33] . In support of this suggestion, treatment studies have demonstrated various degrees of success in decreasing pain intensity secondary to reducing tension of the pelvic floor muscles using electromyographic (EMG) biofeedback or physical therapy [34] [35] [36] [37] [38] . Interest in the utility of physical therapy for LPV has recently increased and attempts are being made to standardize this form of intervention [39] .
Psychosocial & sexual function
Psychosocial aspects of vulvodynia have been investigated in numerous studies, with many contradictory results. Both controlled and Current perspectives in vulvodynia -Review uncontrolled investigations have demonstrated that the level of psychological distress among women with LPV is within the normal range [40] [41] [42] . However, Gates and colleagues demonstrated that women with PVD report more psychological distress than controls on a standardized questionnaire [43] , and a case-control study using the same validated measure revealed the same pattern of results [44] .
The lifetime prevalence of depression among women with vulvodynia has been estimated to be 45% and, for two-thirds of patients, their first depressive episode appears to have preceded the pain [45] . Other authors report that twice as many patients as controls report previous depressive episodes [42, 46] , although some studies have found no differences in history of depression between women with vulvodynia and controls [4, 47] . In addition, some studies have demonstrated that women with vulvar pain report more symptoms of anxiety than women in the control group [48, 49] .
Not surprisingly, sexual function is often adversely affected. Several controlled studies have demonstrated that women with LPV exhibit a significant deterioration in their sexual functioning, high levels of dissatisfaction with their sexual life and low levels of desire, arousal and orgasmic frequency [41, [50] [51] [52] . Recently, a study examining primary and secondary LPV demonstrated that women with primary LPV had more heightened anxiety related to body exposure during sexual activity than women with secondary LPV [53] .
Maintaining or establishing a partnership can be difficult for women with vulvodynia. Dyadic adjustment appears to influence the pain intensity of vulvodynia [54] ; this pattern has also been demonstrated in patients with other chronic pain conditions [55, 56] . One recently published study revealed that partner solicitousness and hostility were significantly associated with higher levels of pain during intercourse [57] . A second study found that higher levels of pain intensity predicted increased psychological distress in male partners [58] . These results imply that psychosexual treatment may need to include the partner to reduce pain and improve the sexual and couple relationship.
Other factors
In addition to the etiological factors mentioned above, many others have been proposed. Recently, much research has been conducted regarding the role of hormones and hormonal changes in women with vulvodynia. Results are conflicting; for example, some studies report an association between LPV and oral contraceptives [59, 60] , while others have found no such relationship [61] . However, this area of investigation has only recently been pursued rigorously and may hold important information, since one study has found that the use of oral contraceptives can lead to vulvar atrophy and lower mechanical thresholds as compared with women not taking oral contraceptives [62] .
Another area of interest is that of comorbid conditions. Vulvodynia patients often report symptoms in the urethral and bladder regions in conjunction with their vulvar pain. Studies have explored the possible joint pathologies for vulvar pain and interstitial cystitis (e.g., see [63] ) and have found parallel symptomatologies and chronic pain characteristics, without recognizable pathologies. One study by Arnold et al. suggested that LPV, GVD, urethral syndrome, clitorodynia and interstitial cystitis all share a common pathology and are symptomatic of pelvic floor muscle dysfunction [4] . Furthermore, vulvodynia has been associated with other chronic pain syndromes, such as fibromyalgia and irritable bowel syndrome [64] .
How does one assess vulvodynia? Medical history
Guidelines on vulvodynia that include suggestions for an adequate assessment and diagnostic work-up have been developed by the ISSVD [65] and American College of Obstetrics and Gynecology (ACOG) [66] . A distinction between LPV and GVD is mainly based on subjective reports and the result of the cottonswab test. Some health professionals have also developed algorithms for the physical examination of women suspected of suffering from vulvodynia [65, 67] .
Vulvodynia is a diagnosis of exclusion (for information regarding differential diagnosis, please see [68] [69] [70] ). A medical history should identify the patient's past medical and surgical history, risk factors, previous treatments and sexual history. The diagnostic criteria for LPV are based on Friedrich's original criteria: first, severe pain on vestibular touch or attempted vaginal entry; second, tenderness to pressure within the vestibule (i.e., a positive cotton-swab test); and third, physical findings confined to vestibular erythema of various degrees [71] . Studies have not found erythema to be a reliable, useful diagnostic criterion; however, the cotton-swab test has been established as a reliable tool for diagnosing LPV [6, 72] .
In an attempt to find clinical and psychosexual predictors associated with the diagnosis of vulvodynia upon referral to a physician, some studies have retrospectively performed analyses of patient charts and pathology reports [73] [74] [75] . Bowen et al. found that 61% of refractory vulvodynia patients in a tertiary vulvovaginal clinic had a clinically relevant dermatological condition [73] . The authors therefore recommended taking a vulvar biopsy with ana lysis by a dermatopathologist as standard practice in the early management of refractory vulvar pain patients. A simple decision-making tree was also proposed, aimed at identifying and treating the most common identifiable causes of vulvar pain: infections and dermatologic diseases. For this approach, a standard pelvic examination is recommended, including wet preparations, vulvar and vaginal cultures (if indicated), and a low threshold for a dermatopathologist-evaluated vulvar biopsy.
Two other retrospective studies examined predictors for the diagnosis of LPV based on the medical records of 250 Danish patients referred to a vulvar clinic and 50 Norwegian patients diagnosed with LPV in a vulvar clinic. The authors of the Danish study found that self-reported dyspareunia and stinging pain was strongly associated with vulvodynia [75] . Self-reported pruritus and a tendency toward fissures in the vulva were not associated with vulvodynia. The authors also questioned whether vulvar biopsies should be performed regularly when redness and pain is present, as only 12.5% of all the biopsies taken demonstrated histopathological signs of a clinically relevant skin disease. The remaining samples showed histopathological signs of chronic, nonspecific inflammation, for which there is no cure at present. The Norwegian study demonstrated that bacterial vaginosis is a statistically significant risk factor (odds ratio: 3.8) for LPV, which led the authors to recommend wet smears as part of routine patient evaluation [74] . Other authors agree with this procedure [76] . In addition, a review on the role of colposcopic examination of the vulva concluded that the use of the colposcope and acetic acid adds little to the examination and diagnosis of women with vulvar complaints [77] .
Pain history
A systematic history of the patient's reported pain is important for differential diagnosis [70] . The duration and onset of the pain are important to inquire about; the onset will distinguish between a primary and a secondary condition. The pain site(s) may help the clinician exclude other potential conditions. Asking about eliciting factors can be of help not only in finding a treatable cause but also in helping the patient in her everyday life and avoid possible provocative factors. The characteristics of the pain (e.g., burning, stinging, irritating and raw sensations) may aid in diagnosis.
The patient may have tried different pain treatments, of which most have been ineffective, possibly owing to incorrect dosage or administration. In addition, ineffective treatments may be due to the lack of understanding of pain mechanisms, which do not allow for the most appropriate selection of effective treatments. Compliance is also often a substantial problem in chronic pain conditions, which should lead to a careful history of the length of treatment, dosage, side effects and reasons for ending a treatment. Lastly, it is important to obtain knowledge of the limitations that the pain condition may have on the patient's daily activities, sexual life and mood; this information needs to be taken into account when choosing an appropriate treatment.
The pain is most often described as burning, but it may have an irritating, sharp, stinging, and/or occasionally pruritic (itchy) quality. It may have arisen suddenly, with or without provocation, and may last for several days following coitus or a gynecological examination. In LPV, there is pain upon touching the circumference of the vestibular region. Typically, the most sensitive vestibular areas include the posterior portion of the vestibule (4 to 8 o'clock), just outside the hymeneal ring, but can also involve the areas around the Skene's ducts.
Women with GVD most often experience an unpleasant abnormal sensation over the entire vulvar area. The pain is usually spontaneous, although it can also result from provocation. GVD is believed to be entirely idiopathic, but in rare cases it may result from a dermatological condition or from pudendal nerve entrapment.
It is also important to inquire on the subject of other pain problems, as vulvodynia has been found to be comorbid with conditions such as interstitial cystitis/painful bladder syndrome and irritable bowel syndrome [64] .
Physical assessment
In conjunction with the physical examination, an assessment of the pelvic floor should be carried out. Often, the pelvic floor muscles are suspected of contributing to the pain; thus, the pelvic floor should be examined manually and evaluated by EMG biofeedback and other tools future science group Women's Health (2009) 5(4) Current perspectives in vulvodynia -Review when possible. Adding EMG biofeedback to the treatment program may provide the patient with objective information on the relevance and adequacy of pelvic floor training and can provide the clinician with objective assessment for tracking i mprovement during, and following, treatment [78, 79] .
Psychosocial & sexual assessment
A professional encountering a woman with vulvar pain should also assess her psychosocial and sexual health. Details on the sexual life of the patient, including any relevant previous and current sexual experiences, should be addressed. The information is best obtained with the patient sitting clothed and after obtaining permission to talk about the subject from the patient. Putting the patient at ease with such gestures will make her feel more comfortable and will probably enable her to speak more freely regarding sexual matters.
Management
Given that the effects of vulvodynia are often complex, an individualized treatment approach is needed. When choosing one or several appropriate treatment modalities, the decision should be based on the results of controlled studies. However, more research is needed to determine what variables predict a satisfactory outcome for the individual patient regarding pain, p sychosocial adjustment and sexual function [80] .
For decades, treatment decisions have been predominantly based on expert opinion and not on evidence from randomized, clinical trials (RCTs). However, in the last few years, RCTs have shown varying degrees of success for some topical treatments (lidocaine and capsaicin), surgery, cognitive behavior therapy (CBT) and pelvic floor physical therapy. This discussion will primarily focus on RCTs and non-RCTs for LPV, since the literature on treatment for GVD is sparse and does not yet include any RCTs. It is important to note, however, that treatments for GVD and LPV often remain the same, with the exception of surgery. Treatment for LPV can be divided into four categories: medical, surgical, behavioral/cognitive-behavioral and alternative. See Table 1 for a summary of the studies cited below.
Medical treatment options
Several medical therapies, consisting of topical or intralesionally administered drugs and oral drugs, have been evaluated in predominantly open trials.
Topical/local injections
The effect of locally active drugs, such as fluconazole, cromolyn cream, capsaicin cream and intralesional b-interferon, have not been proven successful, yet RCT studies are still warranted. Other topical and injectable treatments, such as Botulinum toxin A (Botox ® , Allergen, Irvine, CA, USA), lidocaine and topical gabapentin, have recently been investigated.
Botox is hypothesized to reduce the hypertonicity of the pelvic floor muscles and peripheral neuropathy, thus leading to less pain and improved sexual function. It has recently been tested in pilot studies and has shown promising results [81] [82] [83] ; however, these studies suffer from serious methodological flaws (e.g., small sample sizes, heterogeneous vulvar pain groups and short follow-up assessments), which limit any recommendation. Furthermore, the results of the first-ever RCT of Botox raise questions regarding the utility of this treatment [84] . This randomized, placebo-controlled, double-blinded study found that injections of 25 units (U) in the vestibular epithelium and the underlying introital muscles of women with LPV produced significant pain reduction within both the Botox and placebo groups at 6-month follow-up. In addition, pain reduction, sexual functioning and quality of life were not more significantly improved in the Botox versus placebo group. Further studies of this kind are needed in order to establish the efficacy of Botox for vulvodynia.
Two RCTs on the effect of lidocaine (topical or injectable) for LPV have demonstrated significant results. Lidocaine 5% ointment has been demonstrated to be effective as an overnight treatment by Zolnoun et al.; it reduced dyspareunia by 50% [85] . Lidocaine 5% ointment has also recently been proven effective in a prospective randomized study, when used topically multiple times daily, in comparison with EMG biofeedback. No differences in outcome between the two treatments were observed and the authors concluded that the two treatments may potentially be more efficacious if combined [36] . Furthermore, treatment with multilevel local lidocaine neural blockades, consisting of caudal epidural, pudendal and vulvar vestibular injections has recently been tested in a pilot study and demonstrated significant improvement in pain thresholds (41%) and tolerance (51%) [86] .
Topical gabapentin has been tested in a retrospective study. Results indicated that pain ratings were reduced by 50% in both women with generalized and localized vulvodynia; furthermore, it was shown to increase sexual function 
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among women with LPV. The drug, however, may not be available as an ointment in some countries [87] .
Systemic medications
Systemic pharmacologic therapy for vulvodynia consists mostly of tricyclic antidepressant medications, such as amitriptyline, imipramine, nortriptyline and desipramine, selective serotonin reuptake inhibitors, serotonin-norepinephrine reuptake inhibitors, and anticonvulsants. Systemic medical treatments are often mentioned as second-line therapy after improving vulvar hygiene, despite the lack of evidence for this step-wise approach. The few studies investigating the effect of systemic medical treatment are nonrandomized and have many methodological limitations, limiting their potential for recommendations in guidelines. A recent retrospective study by Reed et al. demonstrated that women with vulvodynia who were treated with tricyclic antidepressant medications demonstrated reductions of more than 50% in their pain ratings [88] . Antiepileptic drugs (e.g., gabapentin or pregabalin) have also been demonstrated to result in some positive effects. For example, one retrospective study indicated that 64% of women with GVD reported a reduction of at least 80% in subjective complaints (primarily burning pain in the vulva, dyspareunia and vulvar irritation) f ollowing 30 months of treatment with gabapentin [89] .
A common problem for all systemic medications is their side-effect profile. Despite the lower dosages for pain than what is required for the treatment for depression, antidepressant 
Case study: GVD pain presentation; ten daily sessions of transcranial direct electrical stimulation over 2 weeks
Pain relief beginning 4 weeks post-Rx; improvement peaked 8 weeks post-Rx Improvement in mood reported [101] The above Current perspectives in vulvodynia -Review medications may negatively impact a patient's quality of life, daily activities and sexual function.
RCTs are needed to clarify the correct dosage, the effectiveness and the long-term implications on the predominantly young population affected by vulvodynia.
Surgical treatment
Surgical treatment for vestibulodynia has evolved greatly over the past 25 years since Woodruff and Parmley initially described perineoplasty for vestibulodynia [90] . The most utilized method today is the modified vestibulectomy [91] . This procedure typically consists of the excision of the hymeneal ring from the 3 to 9 o'clock position and of the superficial vestibular mucosa in the vestibulum to Hart's line. Approximately 2-3 cm of the posterior vaginal mucosa is then undermined and advanced to cover the area of excised tissue. Prospective studies have documented the positive effect of the procedure [92] . A retrospective study by Eva et al. found that vestibulectomy is an effective long-term treatment for women with LPV with high levels of patient satisfaction, low complication rates and lower pain scores from pre-to post-treatment (1 -year follow-up) [93] .
Another study by Bohm-Starke et al. demonstrated that complete or major improvement was reported by 56% of women with secondary LPV and 17% of women with primary LPV [94] . The authors concluded that the monitoring of surgical outcome should include questions on pain relief and p sychosexual wellbeing. Bergeron et al. published the results from the first randomized treatment outcome study of vestibulectomy, EMG biofeedback and CBT in 2001 [95] . The study focused on women with LPV and results demonstrated that long-term treatment gains associated with vestibulectomy, biofeedback and CBT are maintained at 2.5 years [96] . This study has demonstrated that women continue to benefit from the positive effect of such treatments over time. However, the authors concluded that patients who have an avoidant attitude towards sex should not be offered vestibulectomy as a first-line treatment; furthermore, they advise that sex therapy be introduced prior to and postsurgical treatment, since sexual function did not improve p roportionally to pain reduction.
Psychosexual & behavioral treatment
The complexity of the clinical features of chronic pain in the vulva often affects psychosexual health, leading to or exacerbating symptoms of anxiety, somatization, depression and sexual dysfunction. In addition, the pelvic floor muscles may become more tense. To address these aspects, a multidisciplinary approach is often needed, which has been increasingly acknowledged in the literature [65] . Since the publication of the first randomized treatment outcome study in 2001 [95] , one other controlled study and two prospective studies examining psychosexual treatment for women with LPV have been published, with promising results [34, 97, 98] .
In a 2001 study by Bergeron et al., results demonstrated that participants in all three treatment groups (EMG biofeedback, CBT and surgery) reported statistically significant reductions on pain measures at post-treatment and at 6-month follow-up [95] . Although vestibulectomy was demonstrated to be more effective with regard to pain reduction than the other two treatments, many participants dropped out of the surgerytreatment arm. All three groups demonstrated equally significant improvement in psychosexual functioning. A 2.5-year follow-up demonstrated that post-treatment gains were maintained [96] . In 2006, ter Kuile et al. published their results from a prospective open trial of CBT (n = 76) for LPV lasting 12 weeks. Participants reported significant reductions in dyspareunia, and significant improvements in sexual satisfaction and perceived pain were found from pre-to post-treatment [98] .
To standardize and evaluate a program of combined physical and psychosexual therapy, a Swedish research group undertook an open trial, prospective study on 24 women with LPV. The women took part in sessions with a psychosexual counselor and were taught exercises for mucosal desensitization and re-establishment of pelvic floor function by a midwife. Results indicated that 79% (19 out of 24) of participants reported symptom remission or great improvement. Intercourse frequency was significantly increased and coital pain was significantly reduced from pre-to post-treatment [34] .
Masheb et al. compared the efficacy of CBT and supportive psychotherapy. Results demonstrated that while both treatments lead to improvements, CBT participants experienced a greater improvement in pain severity and overall sexual functioning than supportive psychotherapy participants. These improvements were maintained at 1-year follow-up [97] .
Alternative treatments
Despite the many treatment avenues available to women with LPV, none have been demonstrated to be effective for all women. Therefore, researchers continue to seek new treatments for LPV.
Review -Damsted-Petersen, Boyer & Pukall
Some seek to modulate the peripheral nervous system; for example, one new approach is transcutaneous electrical nerve stimulation (TENS). An RCT of TENS has reported that it is a simple, effective and safe treatment [99] . Despite a short follow-up period of 3 months, this study demon strated that the TENS group improved with respect to pain intensity and sexual function as compared with the control group. A longer follow-up period is called for to estimate the efficacy of TENS, which is known to be effective in other chronic pain conditions, mainly owing to the 'gate control theory of pain' mechanism and hypothesized release of endo genous opioids by stimulation of afferent and motor fibers.
A second approach has been to test whether pulsed laser therapy, as an alternative to vestibulectomy, can reduce sexual pain and function related to LPV. Leclair et al. performed a retro spective investigation among 37 women and found that 24 of the respondents reported less pain with sexual intercourse [100] . Despite the lack of a control group, laser therapy may be an attractive alternative to women who do not respond to medical treatment or who wish to avoid the more invasive surgery.
Pilot studies have tested the effect of acupuncture, hypnosis and transcranial direct current stimulation [101] [102] [103] ; however, results from controlled studies need to be published before recom mendations can be made.
Combined treatments: the multimodal approach
For many years, recommendations for the management of vulvodynia have been based on isolated medical, surgical, physical, cognitive-behavioral and alternative therapies. A
Executive summary

Vulvodynia
• Vulvodynia, or chronic vulvar pain, is a prevalent condition, affecting 16% of women in the general population.
• Despite its high prevalence and negative ramifications, much remains unknown regarding the factors involved in the etiology and maintenance of vulvodynia. • Few methodologically sound treatment investigations and even fewer controlled trials exist in the literature.
Definitions and prevalence of vulvodynia
• Vulvodynia can be either generalized or localized.
• Different subtypes of vulvodynia exist, the most common of which is localized, provoked vestibulodynia (LPV).
Pathophysiology
• The etiology of vulvodynia remains unclear, although it is believed to result from a multifactorial process.
• The general consensus in the field is that the pain is triggered by a physical occurrence; as time progresses and the pain continues, a vicious cycle develops that involves both physical and psychosocial factors. • Pathophysiological changes in at least three interdependent systems (nervous system pain regulatory pathways, pelvic floor muscles, and the patient's psychosocial and sexual function) may play a role in vulvodynia.
Assessment of vulvodynia
• Vulvodynia is a diagnosis of exclusion.
• A thorough assessment of vulvodynia includes a medical history, pain history, physical assessment and questions pertaining to psychosocial wellbeing and sexual function. • The pelvic floor musculature should also be examined with appropriate methods.
Management
• When choosing one or several appropriate treatment modalities, the decision should be based on the results of controlled studies and not on expert opinion. • Therapeutic options include medical, surgical, behavioral/cognitive-behavioral and alternative therapies. • Few randomized, controlled trials exist and few studies examine combination therapy. However, the field is growing and movements towards more rigorous treatment approaches are occurring.
Conclusion
• The absence of a clear pathology should not lead one to conclude that a purely psychological explanation exists for the pain.
• A thorough clinical examination, recognition of the emotional repercussions and knowledge of the treatment options available can lead to the appropriate multimodal treatment for the patient. • Treatment expectations should be realistic.
Future perspective
• An integrated classification system that includes an assessment of the multiple factors potentially involved in vulvodynia should be developed in an attempt to lead to individualized and multimodal treatment plans.
future science group
Women's Health (2009) 5(4) Current perspectives in vulvodynia -Review multi modal approach is increasingly being recom mended despite very few studies on any combination of therapies. In addition, the question of how to prioritize the line of treatments remains unanswered. Some initial data, however, can help with this question. Backman et al. evaluated and standardized a combined physical and psycho sexual therapy for women with LPV [34] . The authors established a combined program consisting of sessions with a psychosexual counselor in which issues related to sexual functioning, psychological adjustments and stress were discussed. Exercises for mucosal desensitization and re-establishment of pelvic floor function were furthermore established and supervised by a midwife. Results were positive, illustrating the importance of adopting a m ultimodal approach.
As more studies examine a multimodal approach to the treatment of vulvodynia, healthcare professionals will have to communicate more frequently and work together more closely. Currently, referrals for each form of treatment (e.g., psychotherapy and physical therapy) tend to be made independently, with waiting lists of varying lengths depending on the health professional. Thus, if treatment gains are maximized through treatment combinations, changes in the structure of vulvodynia patient care will be necessary.
Conclusion
The absence of a clear pathology should not lead one to conclude that a purely psychological explanation exists for the pain, especially since all diagnoses of vulvodynia and its subtypes are diagnoses of exclusion. A thorough clinical examination, recognition of the emotional and sexual repercussions, and knowledge of the treatment options available can lead to the appropriate multimodal treatment for the patient. The patient and clinician should work together to determine the treatment avenue, and expectations should be realistic. A quick cure will not be likely in most cases, even if a treatment has proven to be effective in research. Patience will be needed: pain reduction and psychosexual improvement may take weeks, months or years. Unfortunately, vulvodynia and its subtypes remain a challenge for clinicians to manage, and it continues to have negative consequences for women's overall health.
Future perspective
An integrated classification system that includes an assessment of the multiple factors potentially involved in vulvodynia (e.g., inflammation, pelvic floor dysfunction and psychosexual variables) should be developed in an attempt to lead to individualized and multimodal treatment plans. Although one paper includes some of this information as a guideline [15] , it has not been empirically tested. Predictors of who will be likely to benefit most from which treatment(s) would aid clinicians and patients alike.
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